Carbon monoxide released by CORM-3 inhibits human platelets by a mechanism independent of soluble guanylate cyclase.
Carbon monoxide (CO) modulates several physiological functions through activation of a cGMP-dependent pathway similar to that of nitric oxide (NO). Here we investigated the possible involvement of soluble guanylate cyclase in the anti-aggregatory effect of micromolar concentrations of CO released by a novel, water-soluble, CO releasing molecule (CORM) in human platelets. Human platelet aggregation was induced by collagen or thrombin, and the effects of CO releasing molecule (CORM-3) and an NO donor on platelet aggregation were compared. CORM-3 liberated CO in a time- and concentration-dependent manner as evidenced by the formation of carbon monoxy myoglobin (MbCO) using a spectrophotometric assay. When added to washed platelets, CORM-3 (10-300 microM) inhibited collagen- and thrombin-induced aggregation in a concentration-dependent manner. The anti-aggregatory effect of CORM-3 was reversed by deoxy-Mb (50 microM). Interestingly, in the presence of an inhibitor of guanylate cyclase (ODQ, 5 microM), inhibition of collagen-induced aggregation by CORM-3 was not blocked but potentiated. Under the same experimental conditions, inhibition of platelet aggregation by an NO donor (SNAP, 1 microM) was prevented by ODQ. In collagen-induced or thrombin-induced platelet aggregation, a stimulator of guanylate cyclase (YC-1, 0.3 microM) did not alter the effect of CORM-3, whereas it markedly potentiated the inhibition of platelet aggregation mediated by SNAP. Notably, CORM-3-induced inhibition of platelet aggregation was of similar degree when platelets were activated by a low (20 mU/ml) or by high concentration of thrombin (100-200 mU/ml), whereas NO donors (SNP and SNAP)- or carbaprostacylin (cPGI(2))-induced effects were considerably attenuated when platelets were activated by high concentrations of thrombin. Inhibition of platelet aggregation by CO released by a novel, water-soluble CORM is not mediated by activation of soluble guanylate cyclase. In contrast to NO and PGI(2), CO effectively inhibits platelets even when cells are activated excessively. We suggest that despite the fact that CO is not a potent inhibitor of platelet activation, it may gain importance when NO and PGI(2) alone are insufficient to overcome excessive platelet activation.